SUMMARY
Laryngoscopy and endotracheal intubation are a well-established part of modern anaesthetic practice. The basic design of the standard laryngoscope most commonly used for endotracheal intubation has been virtually unchanged since Macintosh introduced the curved blade in 1943 1 . There have been various recent modifications to the basic blade design, e.g. the Bellscope, the McCoy blade and the Kessell blade to facilitate difficult intubations, but the basic principle of battery handle and folding blade remain the same 2 .
Review of Reports of Cross-contamination and Adequacy of Decontamination Procedures
Foweraker 3 reported four patients with Pseudomonas aeruginosa infections in a paediatric intensive care unit, one of whom died of nosocomial pneumonia and septicaemia. The source of the infection was attributed to the laryngoscope blade and a breakdown of cleaning procedure. Neal and colleagues 4 reported that eight babies on the one unit became colonized with a single strain of Pseudomonas aeruginosa, where the infection between the babies may have been facilitated by contaminated laryngoscopes. Their decontamination practice was considered unsatisfactory and blades were then sent for specialist washing after each use. Nelson and colleagues 5 reported two cases of neonatal listeriosis. Both infants were resuscitated in the same delivery room after birth, 17 hours apart, by means of a laryngoscope, suction catheter and Ambu bag. Decontamination policy was not followed in this case because sterile replacement equipment was not available during the early-morning hours when the index birth occurred.
Beamer and Cox 6 surveyed the incidence of contamination of laryngoscope blades in their operating department. Particulate matter was seen on 10 (50%) of the blades inspected. Of the 20 samples plated, eight had no growth reported, five grew commensal oropharyngeal flora, five grew viridans streptococci, one grew Bacillus sp. and one grew methicillin resistant Staphylococcus aureus. They concluded that their cleaning procedures were not effective. Simmons 7 cultured twenty laryngoscope handles because routine disinfection is not currently standard practice unless gross contamination is clearly evident. Nine microbes were isolated; seven handles were colonized with more than one microorganism. Staphylococcus epidermidis was isolated from 20 laryngoscope handles; nine were multidrug-resistant strains. Staphylococcus aureus, Citrobacter freundii, Pseudomonas aeruginosa, and a heavy growth of Enterococcus were also isolated.
Morrell and colleagues 8 tested for the presence of occult blood contamination of laryngoscope handles and blades at a university and a community hospital. They found a combined handle contamination rate of 50%, and a blade contamination rate of 10.5%. Phillips and Monaghan 9 tested 65 blades and handles that were ready for use. Thirteen (20%) blades and twenty-six (40%) handles tested positive for occult blood. To date, no bloodborne infections have been reported from laryngoscope use.
With the recognition of prion diseases, such as the variant Creutzfeldt-Jakob disease reported in humans in 1996, Miller and colleagues 10 examined previously used and supposedly clean, sterilized airway equipment for residual protein by staining with erythrosin B dye. They found that 82% of laryngoscope blades were stained, and 11% heavily so. They suggested that airway devices should be single-use or else covered with disposable sheaths or condoms. The World Health Organization emphasizes that the safest and most unambiguous method for ensuring that there is no risk of residual infectivity by prions on reusable instruments is to discard and destroy them by incineration 11 .
Guidelines and Practices
Esler and colleagues 12 conducted a postal questionnaire to survey methods of laryngoscope cleaning in units throughout Great Britain. A total of 289 operating departments were surveyed with an 82.7% response rate. They found that only 22% autoclave between every case and 10% only use detergent wash, while others wiped, scrubbed or soaked in alcohol, Betadine, Hibiscub, Cidex or hydrogen peroxide, with or without drying. Almost half the units do not dismantle the blade before cleaning its components; the handle is not cleaned at all in one-third of units, and others only scrub with detergent or wipe with alcohol when there is gross soiling. Only 5% of units routinely autoclave the handle. There are no guidelines relating to laryngoscope care in 60% of units, while in 12% of units, "disposable" laryngoscopes are used, but one-quarter of these units re-use these.
The NSW Health Department Infection Control Policy specifically includes the laryngoscope blade in the "critical" category requiring sterilization 13 . This requires that the laryngoscope blade be sterilized before use on each patient, but no specific recommendation is given for laryngoscope handles. The Australian and New Zealand College of Anaesthetists Policy on Infection Control in Anaesthesia 14 specifically states that laryngoscope blades must be disinfected before reuse, and laryngoscope handles should be decontaminated between uses. The guidelines of the Association of Anaesthetists of Great Britain and Ireland on Infection Control in Anaesthesia 15 states that laryngoscope blades should be resterilized between patients, handles should be regularly washed/disinfected and, if suitable, periodically sterilized.
The current practice at Westmead Hospital Operating Suite follows College policy: that is to wash and decontaminate with a neutral, free rinsing bacteriostatic detergent (Sonident, Whitely (Medical) Industries P/L) and "flash" autoclave the blade after each patient. However this process may shorten the life-span of the blade by affecting the light source if it was never designed to be autoclaved at high temperature, void some manufacturer's warranty, and is at variance with Health Department Policy 16, 17 . Currently, handles are only wiped over with alcohol wipes or detergent when there is moderate contamination, and 'flash' autoclaved if grossly contaminated. There is clearly a subjective grading of the degree of contamination. Plastic handle covers have recently become available, but may provide a false sense of security. Health Department policy states that instruments for which a cover or a sheath is used during procedures must be cleaned and disinfected or sterilized as appropriate after each use.
An informal qualitative audit by the author of equipment provided in his practice revealed problems with reliability and potential shortcomings in current practice compared with ideal infection control procedures. Some problems encountered include:
• Failure of illumination-dim, flickering, intermittent or non-functioning light -caused by poor contact between blade and handle, lightbulb housing, failure of bulb following sterilization, and low battery.
• Residual soiling on the blade, especially around and over the bulb and fibreoptic ends.
• Contamination of laryngoscope handle by the folded blade after intubation, the lack of uniform decontamination procedures and the potential for cross-infection. These concerns are broadly supported by the results of a Departmental survey. The aim of the survey was to assess the opinions of clinical anaesthetists on the perceived reliability and potential for crossinfection of the standard laryngoscope.
SURVEY METHOD
A questionnaire was circulated to all practising anaesthetists in the Department, including consultants and registrars, to evaluate six aspects of the standard laryngoscope (Appendix 1). The respondents were encouraged to tick as many responses as they felt were appropriate.
RESULTS
A total of 64 anaesthetists were surveyed out of a complement of 68 members of staff: 57 responses (89.1%) were collected and collated under the six headings as follows:-1) Quality of Illumination 2.6% of respondents considered the quality of illumination to be excellent, 69.3% consider it to be adequate, while 28.1% consider it poor (Table1).
2) Problems with Light Source
80.7% of respondents have experienced light source problems that relate to poor electrical contact at the coupling point between the handle and blade or the globe socket, whilst 50.9% have experienced fading light due to failing battery power (Table 2 ).
3) Cleanliness of Blade
50.9% consider the laryngoscope blade to be always sterile, and 61.4% consider it to be always clean. 45.6% consider it never contaminated, whilst many respondents consider it to be only sometimes sterile, clean or contaminated (Table 3 ).
4) Cleanliness of Handle
57.9% of respondents consider the laryngoscope handle to be always clean whilst 36.8% consider it to be sometimes contaminated, and the same percentage consider it never sterile (Table 4).
5) Overall Reliability
10.5% of respondents feel that the standard laryngoscope is always reliable while 86% feel that it is intermittently so (Table 5 ).
6) Room for Improvement
86% of respondents feel that there is room for improvement on the current equipment (Table 6 ).
DISCUSSION
The primary purpose of laryngoscopy in anaesthesia is to facilitate endotracheal intubation. In order to achieve this, the illumination of the larynx must be sufficiently bright to allow easy laryngoscopy. The skill of the anaesthetist may be challenged and clinical safety of patients compromised at present as 69.3% of respondents feel that illumination is only Respondents were encouraged to indicate as many responses as they considered appropriate. adequate, and 28.1% feel it is poor with current laryngoscopes. Equipment that is essential to the process of maintaining life support should be functioning at an optimal level, yet only 10.5% of respondents consider it to be always reliable; 86% indicate that there is room for improvement. The fact that anaesthetists are taught to have two functioning laryngoscopes on hand before a rapid sequence induction acknowledges the intermittent reliability of current equipment. Laryngoscope lights have been improved by using "krypton" bulbs in conventional blades, and fibreoptic systems with halogen gold-plated bulbs. However, both bulbs and fibreoptic bundles require regular replacement, hastened by the autoclave process. Westmead Hospital Operating Suite expended over $17,000 in light bulbs in conventional blades in 2000 (T. Court, personal communication). Routine sterilization with paracetic acid at a lower temperature may be a gentler process.
In this survey 29 respondents considered processed blades to be always sterile, whereas a more correct response is always clean after having been "flash" autoclaved and fitted onto a handle by non-sterile hands: 57.9% considered handles to be always clean, whereas a more correct response is sometimes clean and sometimes contaminated. The laryngoscope handle does not normally come in direct contact with the patient's mucous membranes during airway management procedures, however it can be contaminated by the tip of the blade as it is folded after use, by the anaesthetist's hands after contact with saliva or blood, or by being thrown together with oropharyngeal airways, forceps or other contaminated equipment in the intubation tray. Because laryngoscope handles have fissured surfaces that may harbour infectious materials, potential pathogens could be transferred from the contaminated handle to the patient via direct contact from the anaesthetist's hands.
The findings of this survey indicate that the current system is adequate, but needs to be significantly improved, as it has not kept up with evolving health risks or Health Department regulations. A new system needs to be developed to offer more reliable function and better patient protection from crossinfection. A disposable system may be in keeping with modern operating room practice and is encouraged by the Association of Anaesthetists of Great Britain and Ireland 15 , although currently available alternatives have not been well received 18 .
CONCLUSION
The standard laryngoscope has been a durable and widely used instrument. The conflict between maintaining reliable equipment function and optimum cleaning and sterilization procedures remains unresolved for laryngoscopes in current practice. Evidence is presented that both the handle and blade may be contaminated from routine use, and can be a vector for cross-infection. Infection control guidelines already exist, but need to be made uniform. The results of a departmental survey reflect the author's view that there is room for improvement on the current equipment and cleaning procedures.
